Osteoclasts secrete non-bone derived signals that induce bone formation.
Bone turnover is a highly regulated process, where bone resorption in the normal healthy individual always is followed by bone formation in a manner referred to as coupling. Patients with osteopetrosis caused by defective acidification of the resorption lacuna have severely decreased resorption, in face of normal or even increased bone formation. This suggests that osteoclasts, not their resorptive activity, are important for sustaining bone formation. To investigate whether osteoclasts mediate control of bone formation by production of bone anabolic signals, we collected conditioned media (CM) from human osteoclasts cultured on either bone or plastic, and tested their effects on bone nodule formation by osteoblasts. Both types of CM were shown to dose-dependently induce bone nodule formation, whereas non-conditioned osteoclast culture medium had no effects. These data show that osteoclasts secrete non-bone derived factors, which induce preosteoblasts to form bone-like nodules, potentially explaining the imbalanced coupling seen in osteopetrotic patients.